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Reply to Office action of 12/18/2006 

REMARKS/ARGUMENTS 

In the office action dated December 18 2006, the Examiner rejected Claims 1-8, 12-14, 17, 18, 20 and 
27. The December Office Action has been carefully considered. Claims 1-8, 12-14, 17, 18, 20 and 27 remain 
pending in this application. The Applicants respectfully request reconsideration of the application by the 
Examiner in light of the following remarks. 

Rejections under 35 U. S. C 102 (b) 

Claims 1-8 12-14, 17-18, 20 and 27 have been rejected as being anticipated by Domeracki et al., U.S 
Patent 5,413,879 (hereinafter Domeracki). Applicant respectfully traverses the rejection. 

Applicant respectfully submits that Domeracki does not disclose all elements of amended claims 1 and 
27, which are illustrated below (with emphasis added): 

1 . A hybrid power generation system for generating electrical power comprising: 
a compressor for producing a compressed oxidant; 
a recuperator in flow communication with said compressor; 

a fuel cell assembly comprising a plurality of fuel cells in flow communication with said 
recuperator to provide the compressed oxidant for said fuel cell assembly, said fuel cell assembly further 
comprising a cathode inlet for receiving the compressed oxidant, an anode inlet for receiving a fuel stream, an 
anode outlet in flow communication with an anode exhaust stream and a cathode outlet in flow communication 
with a cathode exhaust stream; wherein at least a portion of the fuel steam reacts with the oxidant to produce 
electrical power; 

a tail gas burner in fluid communication with the anode outlet and the cathode outlet; said 
tail gas burner configured for combusting a mixture of at least a portion of the anode exhaust stream and 
at least a portion of the cathode exhaust stream and producing a hot compressed gas, wherein the tail 
gas burner comprises a primary zone and a secondary zone; 

a control system for controlling the amount of the cathode exhaust stream introduced in 
the tail gas burner for stable combustion and reduction of fuel and carbon monoxide emission, wherein 
less than 20 percent of the cathode exhaust stream by mass is diverted to the primary zone of the tail gas 
burner and about 5 percent to about 100 percent of the cathode exhaust stream by mass is diverted to the 
secondary zone of the tail gas burner; and 

a turbine expanding said hot compressed gas and producing electrical power and an expanded 

gas. 

27. A hybrid power generation system for generating electrical power comprising: 
a compressor for producing compressed air; 
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a recuperator in flow communication with said compressor; 

a solid oxide fuel cell assembly comprising a plurality of solid oxide fuel cells in flow 
communication with said recuperator to provide the compressed ox i dant gjr for said solid oxide fuel cell assembly, 
said fuel cell assembly further comprising a cathode inlet for receiving the compressed air, an anode inlet for 
receiving a fuel stream, an anode outlet in flow communication with an anode exhaust stream and a cathode 
outlet in flow communication with a cathode exhaust stream; wherein at least a portion of the fuel stream reacts 
with the air to produce electrical power; 

a tail gas burner in fluid communication with the anode outlet and the cathode outlet; said 
tail gas burner configured for combusting a mixture of at least a portion of the anode exhaust stream and 
at least a portion of the cathode exhaust stream and producing a hot compressed gas, wherein the tail 
gas burner comprises a primary zone and a secondary zone; 

a control system for controlling the amount of the cathode exhaust stream introduced in 
the tail gas burner for stable combustion and reduction of fuel and carbon monoxide emission, wherein 
less than 20 percent of the cathode exhaust stream by mass is diverted to the primary zone of the tail gas 
burner and about 5 percent to about 100 percent of the cathode exhaust stream by mass is diverted to the 
secondary zone of the tail gas burner; and 

a turbine for expanding said hot compressed gas and producing electrical power and an 

expanded gas. 

Domeracki describes an improved integrated gas turbine solid oxide fuel cell system. The system has a 
compressor for producing compressed air that is pre-heated and then supplied to a solid oxide fuel cell generator. 
The solid oxide fuel cell generator, which is also supplied with a first stream of fuel, produces electrical power and 
a hot gas. In the solid oxide fuel cell generator, the unreacted portion of the fuel is combusted with the oxygen 
remaining in the hot gas to further heat the hot gas. The further heated hot gas is then directed to a topping 
combustor 8 that is supplied with a second stream of fresh fuel 44 (in addition to the fuel content in the stream 24) 
so as to produce a still further heated hot gas that is then expanded in a turbine. As mentioned by the Examiner in 
page 4 second paragraph of the office action that topping combustor 8 can act as tail gas burner, the Applicants 
submit that the topping combustor 8 runs on additional fresh fuel supply 44 along with the exhaust 24 coming 
from the combustion chamber 7 and therefore can not be equivalent to a tail gas burner as described in the 
present application. Domeracki furthermore does not describe a control system for controlling anode and cathode 
exhaust from the fuel cell (as discussed by the Examiner in pages 4-6 of the office action). As shown in Fig. 3 of 
Domeracki, the spent fuel 45 mixes with the hot gas 23 discharging from the fuel cells 50 (col. 4, lines 26-28). 
Demeracki neither suggests nor discloses any split of fuel or air into primary and secondary zones of the tail gas 
burner as described in the claims 1 and 27 of the present application. Furthermore the function of the combustor 7 
of Domeracki is also to heat the incoming air 22 (Col. 4 line 36) thereby decreasing the temperature of the hot gas 
23, which is compensated by the topping combustor 8. Therefore the design and the fundamentals of the 
combination of the combustors 7 and 8 in Domeracki is completely different from the controlled combustion in the 
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tail gas burner described in the present application. 

Therefore as discussed above, in contrast to Domeracki, the present application describes a control 
system to split the cathode exhaust into two different streams and a controlled amount of oxidant is therefore sent 
to each of the primary and secondary zones of the tail gas burner (TGB 38) to reach a stable flame temperature 
and burn the un-reacted fuel in a lean condition in the TGB 38 to reduce the carbon monoxide emission. 
Domeracki does not describe such a control system as evident from the fact that the systems described by 
Domeracki need a top up combustor 8 to fully react the un-reacted fuels in the exit stream from the combustor 7 
and also to reach the required temperature for the power generation in the gas turbine 2. 

Therefore Domeracki neither discloses nor suggests all elements of the independent claims 1 and 27. 
Therefore claims 1 and 27 are patentably distinct. Claims 2-9, 12-14, 17-18 and 20 depend directly or indirectly 
from claim 1. The Applicant respectfully submits for the reasons discussed above that claims 2-9, 12-14, 17-18 
and 20 are similarly allowable over the applied reference. 

Rejections under 35 U. S. C 103 (a) 

Claim 1-9, 12-14, 17-18, 20 and 27 are rejected as unpatentable over Domeracki in view of Rosen at al. 
US Patent Number 6213234 (herein after Rosen). Applicant respectfully traverses the rejection. 

As described in the above sections, Domeracki does not describe a control system to achieve flame 
stability and to reduce carbon monoxide emission. The Examiner has pointed out that the left side of tubular cell 
50 of Domeracki can be considered as the primary zone. The primary zone in the present application is designed 
as the flame stabilization zone and the control scheme is configured to ensure the fuel/air mixture is lean and 
within flammability limits (as mentioned in paragraphs 21 and 23 of present application). Domeracki neither 
suggests nor discloses any scheme to control the flame stability in the process as described in the present 
application. 

The Examiner pointed out in page 25 of the office action that Rosen describes a controller. Rosen 
describes a power controller 30 responsive to a control or demand signal to regulate the electric motor 18 and 18'. 
When the vehicle's power requirements exceed output capacity of the fuel cell, the power controller causes 
additional hydrocarbon fuel and compressed air to be supplied to the gas turbine to generate additional power 
(col. 3, line 26-30). The function of the power controller does not include regulating cathode exhaust to a 
combustor to control flame stability and reduce carbon monoxide. Rosen does not disclose or suggest use of any 
control scheme to be applied as described in the present application. Therefore the combination of Domeracki 
and Rosen does not teach the hybrid power generation systems cited in claims 1 and 27. Accordingly the 
Applicants respectfully submits that claims 1 and 27 define allowable subject matter. Claims 2-9, 12-14, 17-18 
and 20 depend directly or indirectly from claim 1 and therefore similarly allowable. 

Claims 10-11 are rejected as unpatentable over Domeracki in view of Rosen at al. US Patent Number 
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6213234 (herein after Rosen) as applied to claim 9. Applicant respectfully traverses the rejection. 

As discussed above claim 1 and therefore 9 define allowable subject matter. Claim 10 and 1 1 depend on 
claim 9 and therefore similarly allowable. 



Summary 

Applicant respectfully requests that a timely Notice of Allowance be issued in this case. 

Should the Examiner believe that anything further is needed to place the application in even better 
condition for allowance, the Examiner is requested to contact applicant's undersigned representative at the 
telephone number below. 

Respectfully submitted, 



/Patrick K. Patnode / 
Patrick K. Patnode 
Reg. No. 40,121 
General Electric Company 
Building K1, Room 3A52A 
Schenectady, New York 12301 
Telephone: (518) 387-5286 
March 19. 2007 
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